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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the assist load of a motor 
generator to an engine and reduce the size, capacity and cost of the circuit 
elements by simultaneously starting a starting motor and a motor generator 
to start the engine in the starting of a cold engine. 

SOLUTION: A hybrid car with a motor generator 2 directly connected to an 
engine 1, comprises a starting state judging circuit 20 which inputs the 
outputs of various sensors which detect the engine operating state. An on- ^ 
signal is output to only a motor generator control circuit 5A in a first 
starting where a temperature signal indicates a value above a specific 
temperature corresponding to the warming-up state of the engine, and the 
motor generator 2 is operated by a motor through an inverter 3A to start 
the engine 1 . On the other hand, in a second starting where the 
temperature signal indicates a value less than the specific temperature, the 
on-signals are output to a switch 1 and the motor generator control circuit 
5A, for simultaneously starting a start motor 10 and the motor generator 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A key switch with which it has the following and said various sensors generate a trigger signal at the time of 
starting of said engine, A temperature sensor which generates a temperature signal corresponding to temperature of said 
engine is included. Said starting condition judging circuit In the 1st starting condition which shows beyond 
predetermined temperature at which said temperature signal is equivalent to standby of said engine In the 2nd starting 
condition that output an ON signal only to said motor generator control circuit, start said motor generator as a motor, 
and said temperature signal shows said under predetermined temperature Starting system of a motor generator loading 
engine which outputs an ON signal to both said open/close switch and said motor generator control circuit, and is 
characterized by starting both said starting motor and said motor generator. A motor generator directly linked with an 
engine A battery connected to said motor generator through an inverter A motor generator control circuit which controls 
said motor generator through said inverter A starting condition judging circuit which judges a starting condition of said 
engine based on operational status of said engine to be an open/close switch which switches alternatively electric supply 
to a starting motor connected with said engine at the time of starting, and said starting motor from said battery, and the 
various sensors which detect operational status of said engine, and outputs an ON signal to said open/close switch and 
said motor generator control circuit alternatively 

[Claim 2] It is the starting system of a motor generator loading engine according to claim 1 characterized by for said 
starting motor consisting of a DC motor, and for said starting condition judging circuit starting said starting motor first 
in said 2nd starting condition, and starting said motor generator after progress of a time delay equivalent to a rushes 
current period of said starting motor. 

[Claim 3] Said time delay is the starting system of a motor generator loading engine according to claim 2 characterized 
by being set up within the limits of 0.01 seconds - 0.5 seconds. 

[Claim 4] Said various sensors contain a rotation sensor which generates a rotation signal corresponding to a rotational 
frequency of said engine. Said starting condition judging circuit In said 2nd starting condition, after starting said starting 
motor and said motor generator Starting system of a motor generator loading engine according to claim 1 characterized 
by stopping an ON signal over said open/close switch when more than the 1st predetermined rotational frequency by 
which said rotation signal is equivalent to a cranking rotational frequency of said engine is shown. 
[Claim 5] Said starting condition judging circuit is the starting system of a motor generator loading engine according to 
claim 4 characterized by stopping an ON signal over said motor generator control circuit when more than the 2nd 
predetermined rotational frequency by which said rotation signal is equivalent to idle rpm of said engine is shown after 
stopping an ON signal over said open/close switch. 

[Claim 6] Said various sensors contain a rotation sensor which generates a rotation signal corresponding to a rotational 
frequency of said engine. Said starting condition judging circuit In said 2nd starting condition, after starting said starting 
motor and said motor generator Starting system of a motor generator loading engine according to claim 1 characterized 
by stopping each ON signal over said open/close switch and said motor generator control circuit when more than a 
predetermined rotational frequency at which said rotation signal is equivalent to idle rpm of said engine is shown. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates each circuit element to the starting system of a 
miniaturization and the motor generator loading engine which formed small capacity and realized the cost cut about the 
starting system of the motor generator loading engine used for the hybrid vehicles equipped with the generation-of- 
electrical-energy function by mitigating the load of the motor generator in the time of low-temperature starting with 
engine high assistant demand torque especially. 
[0002] 

[Description of the Prior Art] Conventionally, the hybrid vehicles equipped with the generation-of-electrical-energy 
function (motor generator) are known well. In this kind of vehicles, while changing engine power into generated output 
using the motor generator interlocked with an engine, engine power is assisted if needed. 

[0003] That is, at the time of operation, a battery is usually charged with an engine rotation output, and starting torque is 
supplied to an engine by the battery output at the time of the torque assistance at the time of engine starting etc. 
Therefore, the starting motor following a key switch can be made unnecessary. 

[0004] Drawin g 3 is the block diagram showing roughly the starting system of the motor generator loading engine used 
for the conventional hybrid vehicles. In drawing 3 , the motor generator 2 of an induction generator type is directly 
linked with the engine 1 . 

[0005] The inverter 3 which functions as a power supply of a motor generator 2 is connected to the motor generator 2. 
The battery 4 and the motor generator control circuit 5 are connected to the inverter 3. 

[0006] The inverter 3 has the alternating current terminal, the direct-current terminal, and the control terminal, a motor 
generator 2 is connected to an alternating current terminal, a battery 4 is connected to a direct-current terminal, and the 
motor generator control circuit 5 is connected to the control terminal. 

[0007] Moreover, not only the trigger signal Qe from a key switch 6 but the operation information from other various 
sensors is inputted into the motor generator control circuit 5, and the motor generator control circuit 5 controls an 
inverter 3 to it according to the operational status of an engine 1 . 

[0008] That is, at for example, the time of starting etc. changes the power of a battery 4 into an alternating current from 
a direct current with an inverter 3, and the motor generator control circuit 5 carries out drive control of the motor 
generator 2, when operating a motor generator 2 as a motor for a drive. 

[0009] Moreover, when operating a motor generator 2 as a generator, the motor generator control circuit 5 changes the 
generated output of the motor generator 2 by rotation of an engine 1 into a direct current from an alternating current 
with an inverter 3, and charges a battery 4. 

[0010] Thereby, a motor generator 2 operates as a drive motor at the time of the torque assistance at the time of starting 
of an engine 1 etc., and operates as a generator at the time of the power regeneration at the time of transit and brake 
actuation etc. 

[001 1] Thus, the starting system of a motor generator loading engine can fill the torque assistant function and 
generation-of-electrical-energy function of an engine 1 using a motor generator 2. 

[0012] Moreover, in being able to miniaturize a motor generator 2 since the demand torque at the time of starting is 
small if an engine 1 is standby, the power element and battery 4 in an inverter 3 can be formed into small capacity. 
[0013] However, while large-sized-izing a motor generator 2 in order to compensate the lack of torque of an engine 1 
only using a motor generator 2 since the demand torque of an engine 1 becomes large at the time of low-temperature 
starting to which warming up of the engine 1 is not fully carried out, it is necessary to large-capacity-ize the power 
element and battery 4 in the expensive inverter 3. 
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[0014] 

[Problem(s) to be Solved by the Invention] Since the engine [ output torque ] 1 is assisted only using a motor generator 
2, in order to realize sufficient assistant function as mentioned above, the starting system of the conventional motor 
generator loading engine needed to large-sized-ize the motor generator 2, and needed to large-capacity-ize the inverter 3 
and the battery 4, and had the trouble of leading to a cost rise. 

[0015] It was made in order that this invention might solve the above troubles, and it aims at obtaining the starting 
system of a miniaturization and the motor generator loading engine which formed small capacity and realized the cost 
cut for each circuit element by mitigating the assistant load of the motor generator to an engine. 
[0016] 

[Means for Solving the Problem] Starting system of a motor generator loading engine concerning this invention A motor 
generator directly linked with an engine, and a battery connected to a motor generator through an inverter, A motor 
generator control circuit which controls a motor generator through an inverter, An open/close switch which switches 
alternatively electric supply to a starting motor connected with an engine at the time of starting, and a starting motor 
from a battery, Based on engine operational status, an engine starting condition is judged to be the various sensors 
which detect engine operational status. It has a starting condition judging circuit which outputs an ON signal to an 
open/close switch and a motor generator control circuit alternatively. Various sensors A key switch which generates a 
trigger signal at the time of engine starting, and a temperature sensor which generates a temperature signal 
corresponding to an engine temperature are included. A starting condition judging circuit In the 1st starting condition 
which shows beyond predetermined temperature at which a temperature signal is equivalent to engine standby In the 
2nd starting condition that output an ON signal only to a motor generator control circuit, start a motor generator as a 
motor, and a temperature signal shows under predetermined temperature An ON signal is outputted to both an 
open/close switch and a motor generator control circuit, and both a starting motor and a motor generator are started. 
[0017] Moreover, a starting motor by starting system of a motor generator loading engine concerning this invention 
consists of a DC motor, and in the 2nd starting condition, a starting condition judging circuit starts a starting motor first, 
and starts a motor generator after progress of a time delay equivalent to a rushes current period of a starting motor. 
[001 8] Moreover, a time delay by starting system of a motor generator loading engine concerning this invention is set 
up within the limits of 0.01 seconds - 0.5 seconds. 

[0019] Moreover, when more than the 1st predetermined rotational frequency by which a rotation signal is equivalent to 
an engine cranking rotational frequency in a starting motor and a motor generator after starting a starting condition 
judging circuit in the 2nd starting condition including a rotation sensor by which various sensors by starting system of a 
motor generator loading engine concerning this invention generate a rotation signal corresponding to an engine 
rotational frequency is shown, the ON signal over an open/close switch stops. 

[0020] Moreover, when more than the 2nd predetermined rotational frequency by which a rotation signal is equivalent 
to engine idle rpm is shown after a starting condition judging circuit by starting system of a motor generator loading 
engine concerning this invention stops an ON signal over an open/close switch, it stops an ON signal over a motor 
generator control circuit. 

[0021] Moreover, when more than the predetermined rotational frequency at which a rotation signal is equivalent to 
engine idle rpm in a starting motor and a motor generator after starting a starting condition judging circuit in the 2nd 
starting condition including a rotation sensor by which various sensors by starting system of a motor generator loading 
engine concerning this invention generate a rotation signal corresponding to an engine rotational frequency is shown, 
each ON signal over an open/close switch and a motor generator control circuit stops. 
[0022] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is explained about drawing below 
gestalt 1. of operation. Drawing 1 is the block diagram showing the outline configuration of the gestalt 1 of operation of 
this invention, about the same element as the above-mentioned (refer to drawin g 3 ), attaches the same sign and omits a 
detailed explanation. 

[0023] Moreover, about the configuration in drawing 3 , and a corresponding element, "A" is attached after each sign 
and a detailed explanation is omitted. In addition, a motor generator 2 may be constituted by the direct-current brushless 
generator. 

[0024] In this case, not only the motor generator 2 but the starting motor 10 is connected with an engine 1 . Moreover, 
the rotation sensor 1 1 and the temperature sensor 12 are attached in the engine 1 as various sensors for detecting 
operational status. The starting motor 10 which consists of a DC motor is connected with an engine 1 only at the time of 
starting, and generates an output torque large enough through the large transfer device of a reduction gear ratio. 
[0025] The rotation sensor 1 1 and a temperature sensor 12 generate the rotation signal Re (engine speed) and the 
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temperature signal Te (engine temperature) as operation information on an engine 1, and input each signal into the 
starting condition judging circuit 20. 

[0026] The starting condition judging circuit 20 answers a trigger signal Qe, and outputs alternatively the ON signals 
Ml and M2 over the starting motor 10 and a motor generator 2 according to the operational status of an engine 1 so that 
it may mention later. 

[0027] The rotation sensor 1 1 may consist of a crank angle sensor formed in the crankshaft of an engine 1, and may 
generate a crank angle signal as a rotation signal Re. Moreover, a temperature sensor 12 may consist of a coolant 
temperature sensor (or oil-temperature sensor) which detects the circulating water temperature (or oil temperature) of an 
engine 1, and may generate a water temperature signal (or oil-temperature signal) as a temperature signal Te. 
[0028] on the other hand — the starting motor 10 — a solid state switch or electromagnetism — battery 4A is connected 
through the open/close switch 21 which consists of a relay switch etc. The ON signal Ml is answered from the starting 
condition judging circuit 20, closing (ON) actuation is carried out, and an open/close switch 21 supplies the power of 
battery 4A to the starting motor 10. 

[0029] Next, actuation of the gestalt 1 of implementation of this invention shown in drawing 1 is explained, referring to 
the flow chart of drawing 2 . Drawing 2 shows processing actuation of the starting condition judging circuit 20. First, 
ON of a key switch 6 inputs a trigger signal Qe into the starting condition judging circuit 20. 
[0030] The starting condition judging circuit 20 has judged whether the key switch 6 was turned on (step SI), judges 
with the key switch 6 having been turned on at the time of the input of a trigger signal Qe (namely, YES), and 
incorporates the operational status (the rotation signal Re and the temperature signal Te) of an engine 1 from various 
sensors (the rotation sensor 1 1 and temperature sensor 12) (step S2). 

[0031] Then, with reference to the temperature signal Te inputted from a temperature sensor 12, the starting condition 
judging circuit 20 judges the starting condition (is it in a warming-up starting condition or a low-temperature starting 
condition?) of an engine 1, and judges whether the starting motor 10 and a motor generator 2 should be started (the ON 
signals Ml and M2 are outputted). 

[0032] Specifically, the starting condition judging circuit 20 judges whether the temperature signal Te (engine 
temperature) is smaller than the predetermined temperature To as compared with the predetermined temperature To 
which is equivalent to the standby of an engine 1 in the temperature signal Te (step S3). 

[0033] If judged with Te>=To (namely, NO), since an engine 1 will be standby (condition that lack torque is small), the 
starting condition judging circuit 20 outputs only the ON signal M2, starts a motor generator 2 as a motor (step S4), and 
progresses to step S8 (it mentions later). 

[0034] Moreover, if judged with Te<To (namely, YES), since an engine 1 will be in a low-temperature starting 
condition (condition that lack torque is large), the starting condition judging circuit 20 outputs the ON signals Ml and 
M2, and starts both a motor generator 2 and the starting motor 10 (step S5). 

[0035] At this time, the starting condition judging circuit 20 starts a motor generator 2 as a motor by outputting the ON 
signal Ml first by making it flow through an open/close switch 21, starting the starting motor 10, and outputting the ON 
signal M2 after progress of 0.01 seconds - 0.5 seconds after that. 

[0036] It is because battery voltage will fall further if it starts a motor generator 2 to coincidence at this time, since big 
rushes current flows and the starting motor 10 which consists of a DC motor reduces the output voltage of battery 4 A 
sharply for a moment at the time of starting. 

[0037] As mentioned above, over the period (0.01 seconds - 0.5 seconds) when rushes current is flowing, by delaying 
the starting timing of a motor generator 2, the abnormality fall of battery voltage can be prevented and actuation of the 
whole equipment containing motor generator control circuit 5 A can be secured. 

[0038] Usually, the rushes current of the DC motor at the time of starting will fully be reduced, if it passes 0.01 seconds 
to about 0.2 seconds, but in order to prevent the abnormality fall of battery voltage certainly, the starting time delay of a 
motor generator 2 is set up within the limits of 0.01 seconds - 0.5 seconds. 

[0039] In this way, in response to sufficient running torque, cranking actuation of the engine 1 is carried out by starting 
the starting motor 10 and a motor generator 2. Then, the starting condition judging circuit 20 judges whether as 
compared with the 1st predetermined rotational frequency Rl (it is equivalent to the cranking rotational frequency of an 
engine 1), the rotation signal Re shows more than the 1st predetermined rotational frequency Rl for the rotation signal 
Re (engine speed) (step S6). 

[0040] If judged with Re>=Rl (namely, YES), by that (lack torque was mitigated) to which the engine speed reached 
the cranking rotational frequency, the starting condition judging circuit 20 suspends the output of the ON signal Ml, 
will intercept an open/close switch 21, will stop the starting motor 10, and will continue the drive of the engine 1 only 
by the motor generator 2 (step S7). 
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[0041] Then, the starting condition judging circuit 20 judges whether as compared with the 2nd predetermined rotational 
frequency R2 (it is equivalent to idle rpm), the rotation signal Re shows more than the 2nd predetermined rotational 
frequency R2 for the rotation signal Re (step S8). 

[0042] Since the engine speed reached idle rpm and starting was completed when judged with Re>=R2 (namely, YES), 
the starting condition judging circuit 20 suspends the output of the ON signal M2, and ends the drive of a motor 
generator 2 (step S9). 

[0043] Then, according to the operational status of an engine 1 , a motor generator 2 will operate as a motor at the time 
of torque assistance, and will operate as a generator at the time of power regeneration. 

[0044] thus, when the temperature signal Te (engine temperature) shows beyond the predetermined temperature To 
(warming up), the starting condition judging circuit 20 (when engine starting is possible with small assistant torque) 
When only the ON signal M2 is outputted, a motor generator 2 is started and the temperature signal Te shows under the 
predetermined temperature To (at the time of low-temperature starting), the ON signals Ml and M2 are outputted, and 
the starting motor 10 and a motor generator 2 can be started. 

[0045] In the case of the DC-motor-type starting motor 10, there is a problem of tending to wear a brush out, especially, 
but since only a motor generator 2 is started, both the starting motor 10 and the motor generator 2 are started according 
to the temperature signal Te or ** is switched, starting of the starting motor 10 can be controlled to necessary minimum, 
and brush wear can be controlled. 

[0046] Moreover, since the DC-motor-type starting motor 10 by which the reduction gear ratio was greatly excellent in 
the output-torque property at the time of starting of the engine 1 which carried the motor generator 2 was used, also in 
the time of low-temperature starting, the assistant load of the motor generator 2 to an engine 1 is mitigable. 
[0047] therefore, the motor generator 2 in the lack of torque at the time of starting of a motor generator 2 being 
cancelable, inverter 3 A, battery 4A, etc. - a miniaturization — or small capacity can be formed and a cost cut can be 
realized. 

[0048] Moreover, since a motor generator 2 is started after time delay progress of 0.01 seconds - 0.5 seconds after only 
the starting motor 10 is started at the time of low-temperature starting of an engine 1 , the abnormality fall in voltage by 
superposition for the rushes current immediately after starting of the starting motor 10 and the battery load at the time of 
starting of a motor generator 2 can be prevented, and malfunction of an electronic circuitry can be prevented. 
[0049] Moreover, if the rotation signal Re (engine speed) reaches the 1st predetermined rotational frequency Rl 
(cranking rotational frequency) at the time of starting, since the starting motor 10 will be suspended, only a motor 
generator 2 will drive and the necessary minimum assistance to an engine 1 will be performed, the unnecessary loads to 
battery 4A are reducible. 

[0050] Furthermore, if the rotation signal Re reaches the 2nd predetermined rotational frequency R2 (idle rpm) and 
engine starting operation is completed, since the actuation as a motor of a motor generator 2 will be suspended, the 
unnecessary loads to battery 4A are reducible. 

[0051] With the gestalt 1 of gestalt 2. of operation, in addition the above-mentioned implementation, as a criterion value 

of the engine speed at the time of low-temperature starting, although the 1st and 2nd predetermined rotational 

frequencies Rl and R2 were set up according to the individual, you may set it as a single value. 

[0052] For example, when only the predetermined rotational frequency R2 equivalent to idle rpm is set up and the 

rotation signal Re (engine speed) reaches the predetermined rotational frequency R2, the output of the ON signals Ml 

and M2 may be stopped. 

[0053] 

[Effect of the Invention] The motor generator which was directly linked with the engine as mentioned above according 
to claim 1 of this invention, The battery connected to the motor generator through the inverter, and the motor generator 
control circuit which controls a motor generator through an inverter, The open/close switch which switches alternatively 
the electric supply to the starting motor connected with an engine at the time of starting, and a starting motor from a 
battery, Based on engine operational status, an engine starting condition is judged to be the various sensors which detect 
engine operational status. It has the starting condition judging circuit which outputs an ON signal to an open/close 
switch and a motor generator control circuit alternatively. Various sensors The key switch which generates a trigger 
signal at the time of engine starting, and the temperature sensor which generates the temperature signal corresponding to 
an engine temperature are included. A starting condition judging circuit In the 1st starting condition which shows 
beyond the predetermined temperature at which a temperature signal is equivalent to engine standby In the 2nd starting 
condition that output an ON signal only to a motor generator control circuit, start a motor generator as a motor, and a 
temperature signal shows under predetermined temperature Since the ON signal was outputted to both the open/close 
switch and the motor generator control circuit, both the starting motor and the motor generator were started and the 
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assistant load of the motor generator to an engine was mitigated It is effective in the starting system of a miniaturization 
and the motor generator loading engine which formed small capacity and realized the cost cut being obtained in each 
circuit element. 

[0054] Moreover, since according to claim 2 of this invention a starting motor consists of a DC motor, a starting 
condition judging circuit starts a starting motor first in the 2nd starting condition in claim 1 and the motor generator was 
started after progress of the time delay equivalent to the rushes current period of a starting motor, the effect that the 
starting system of the motor generator loading engine which prevented circuit malfunction by rushes current is obtained 
is. 

[0055] Moreover, according to claim 3 of this invention, in claim 2, since the time delay was set up within the limits of 
0.01 seconds - 0.5 seconds, it is effective in the starting system of the motor generator loading engine which prevented 
circuit malfunction by rushes current certainly being obtained. 

[0056] According to claim 4 of this invention, it sets to claim 1. Moreover, various sensors The rotation sensor which 
generates the rotation signal corresponding to an engine rotational frequency is included. A starting condition judging 
circuit When more than the 1st predetermined rotational frequency by which a rotation signal is equivalent to an engine 
cranking rotational frequency is shown in the 2nd starting condition after starting a starting motor and a motor generator 
Since it was made to stop the ON signal over an open/close switch, it is effective in the starting system of the motor 
generator loading engine which can make necessary minimum mitigate a battery load being obtained. 
[0057] Moreover, according to claim 5 of this invention, in claim 4, since it was made stop the ON signal over a motor 
generator control circuit when more than the 2nd predetermined rotational frequency by which a rotation signal is 
equivalent to engine idle rpm was shown after the starting condition judging circuit stopped the ON signal over an 
open/close switch, it is effective in the starting system of the motor generator loading engine which can make necessary 
minimum mitigate a battery load being obtained. 

[0058] According to claim 6 of this invention, it sets to claim 1. Moreover, various sensors The rotation sensor which 
generates the rotation signal corresponding to an engine rotational frequency is included. A starting condition judging 
circuit When more than the predetermined rotational frequency at which a rotation signal is equivalent to engine idle 
rpm is shown in the 2nd starting condition after starting a starting motor and a motor generator Since it was made to 
stop each ON signal over an open/close switch and a motor generator control circuit, it is effective in the starting system 
of the motor generator loading engine which can make necessary minimum mitigate a battery load being obtained. 
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T. fiUtBJSWj^r-^iJi^HflfE^-^^x^U-^SrSe 

mmmm ^#i*>iax > $; >©? 7 >*>?®&mzm 

1 icffiWrot-* v 5 x^u-^^i1icx>^>© 



W*^4(CfB«E© ; E-^v f x^^-^J§«£x>v'>©te 
[Iif*3l6] WIE*a-fe >1i-«, BSI5X>v>©|5lg 
fltlgE^K^W^IslSStt, ftft|B£ 2 ©JftftttMHC*^ 

MfBm&{i-^a*iffifEx>>>>©7-f FJUeHg&i-fflSf 

*S?x*U—^«*X>-;? 
BBgiaKMffl&IJMH] 
[0 0 0 1] 

fcA-r :/u -> K*M(wfflv^e>n-s> ; e-^> j x^k— 
M* h ^ * S S5 vMgfi&iPrr-©^- ^ v'x * u— ^ © 

[0 0 0 2] 

[fi£*©t£fl5] 3E*J;0. (t-^yi^l/- 
C©@©^Mtc43l^Ttt. x>S»<yffi»rr* ; E— 5>~J 

x^u— ^Srffl^x. x>> j >tB^^fgmm*ic^M-r 

-Sttfctr, ^tCJSUTX>> ! >ai^$rT->X 

[0 0 0 3] -Tfeto-fe, iS#3!&l$l::tex>S?>©EJ*5 
HJ ^3 tC «fc 0 A* -y t- 'J #3fc$l£ ft. x > >#5ffiJjB#££ © 

[0 0 0 4] 13 3 tet£3lE©A--f -y WiCl^Sn 

(c^T^n^^igT*^. El3ir*5i,iT. x>>?>iic 
[0 0 0 5] ^E-^v?x^U— ^2ICtt, t-^yx^ 

[0 0 0 6] -f >A*-^ 3 tt. Sc^JSg^ . ifin£3ig^*3«k 

- * 2 ftt&jft $ n> \z w \* y x u 4 *t^^ $ 
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ft. tmwr- tc «^e- * s? x * u- 9 mw®& 5 

SftTl^a. 

[0 0 0 7] ^E-^-^x^U— ^«SWEIS5IC 

tt, >W y3 L 6j!)>£>©Jt£iIMi-f|Qe©#.& 

£>T, ffi©#ffli:>1^£©3^raffia*A#;*ftT43 
0. ^^x^lx-^$ij^[alg§5«. x>:y>l©ji 

[0 0 0 8] fte*^, ^— ^x^ly-^SiffillHlgSS 
^-*iyx*ly-^2£^liffl©^-y*<!:LT«gg 

vx^ 2 zmmmm-rz. 

[0 0 0 9] ^-^:xx*ly-;y-fMffiI|e!S§5«. 
^E- * is x * ly- * 2 £fg@« <h L -cmm £ it 5 »^ \Z 
tt. X>^> 1 COEieiCi^t— ^x^-ly— * 2©% 

[0 0 10] dftKitK =E—*i'^*U—?2\*. X 

>> j > i ©jsift^f© h^zTisx b^\z\mm^— 

[0 0 11] ^1©J;5(C. ^E-^iyx^U— ^*g$Sx> 

>-^> i © h;i/i7T->^ bmm&&z*&nmm : &mtzT 

[0 0 12] x>v ! >.l*«B8*ttJi-C»ft«» *6 

K)R#©^hJUi7^/h$0i©T, -E — ^ yi^U — ^ 2 
Z'^Mt-tZ Z. <h*<T£ -5 5 A. <i 3 !*!©«*> 

[0 0 13] l,*»U X>S>>1 ftTV* 

te^ffi&tem&fiz&^Tit. x>^> i ©g# Mi^a* 

;*:€?<&£)©-?, t-^yi*l/-^2CDMffl^TX 
>v> 1 © h^TSfcffi'pfcJdlCte:. ^E-^x^ly 

— ? 2&jzmt-tz>ttb\z. i&mtt't >/\*— * 3 ft© 

[0 0 14] 

x^U— ^ 2 C*.$fflUTI>y> 1 ©m^3 b)Vi;^:T 
h UT^S©T , +#&7->7. HJME&SISrrSifc 
fcl-fi, ^-^x^U— *2*:fcH*<bU jao-f>A 
— * 3*5<tt>*Ay^iJ 4S^t5fiftr*!SJR3&»»0, 3 

[0 0 15] d©*W«±IB©«t'5a:iaiHA*»Pft-r* 
fc#l::fc£ft;tfc©T. x>> ; >(C^-r^ ; E-^> J x^ 

* & 'hJBHfcfe «fc Zfi'b®&it L T n X h ?V > &g£ Jg b 
[0 0 16] 



x*ly-*&«x >>>>©#} WjgEte, x>5?>fcifilS 
Sftfe^E-^x^ly-^t. -f >A-^^^bT^E- 

3> LT^E-* S?x* ly-* SrSMPT ~S± * V- 

^t. /^5PU*6WB*- 3"v©«6«*a«W«c^J»3 
**.*MHJyVfv?i. X>^>OiHEtttt«:*ai'ra 
=S-S-t: X>>?>©jiett^(CSt3*^TX>iy> 
Oi6«i«l8**«J6LT. HJBflyW'>-? 1 $i«fcr*E-*5*x 

* \s-*Mwmmzmftm\z*>m^*\tiiiTz>i&W)tt. 

fC^ibfB-^^^fiE-r^^-^'r >y^t> I>yy©If 

asTaBfjeiaaBus^-rsB i ©teiw^ir^-na, 

* - * x * V - 9 ft!| P HI SS © * (w * > fli ^ * m tl b T 
^E— ^v^x^ly-^Sr^E— ^tltfilSt, 

^-fyffei^- ^^x^-U— ^fMfflIIs|gS©M*IC^- 
[0 0 17] ^fc. ZWmWiz&tt—fis^U—P 

3.*8E»!M Kffl £f * a 3SR$M ©Miii^lc . ^ - ^ iy x 
[00 18] Cl©ygBy1lC^-5^— ^vx^U-^ 

jgifex > > (D^m^m iz^zmmmmit, o. oi# 

~0. S^tEfflrttCia^^ftfefc©-^*^. 

[0 0 19] d©^B>!(C^«) ; E-^iyx^U-iS' 
*«X>^>©tt»j»BtcJ;a#a-fe>-tf-tt. X>iy> 

ifc^-^iii^-^^x^ly— ^€riSi!lUfc«»C. (a) 

e«^*«x>s5>©i/7>=ir>^igte*tffia-r*»i 

S^->M#Sff t ih$-&*t)©-e*2). 
[0 0 2 0] Sfe. Cl©fg9!lc^-5^E-^iyx^ly-^ 

mmx.>i/><Dtemmm\z£&!&mimmfeiE\mz, m 
m^-i v?\ztt?z>-*>mf%*:&±iimc&\z. m^m 
mfix.>~?><z>7'i H;nsi$KSct;ffla-r-5^2©Hrr^iHi 
(E»6t±*jR-r«*fctt. t-^^x^u-^ttiwigK 

lC^T-2>^->'fi^&^±$-e:^t ) ©Tfe'5). 

[0 0 2 1 ] Z<DnW\Z&2> : E—5>V>3L%-V~5> 
jfi^x>>?>©i&i!)^filc«fc-5^&fifi-b>-y-«. X>iy> 

stt ; E-^*5«fcy: ; E-^ i>jL* v-* zmmLtcmz. m 
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* u - * m w ei K t - a f % y m * f?it s * s *> © 

T?<&£. 
[0 0 2 2] 

mm<D&t&i(onmmi&*7K-rz? a? & tarn 

[0 0 2 3] H3rt©*jEKi»Jfe-r4S*l'"3V» 

-a*. &nn<omz taj *tfi,T#ai**i&-r*. & 

[0 0 2 4] d©*£\. X>i?> 1 fete, ^ — 

IT. @te-fe>-y-i i*3<tr>'fi^-b:>it l 2*^ 
o#tte>nT^-5>. a:^— ^btesasia^— * i o 

[0 0 2 5] iaie-t>-y-i i4o<tmas-t>-y-i 2«. 

X>S>> 1 (DM&tfmt LT®&m^'R e (x>v 5 >[al 

[0026] ithm^mm^.^ 2 0 »*. »a-r.s ± 3 

^E(jff^'QelrjS^ : LJ.-^X>v'>l©51^^(r 
(SDT, teWj^E-* 1 OiSitPE— *v*x*U— ^2 1;: 

[0 0 2 7] lilfit^l 111 fcti«I>y>l® 

[0 0 2 8] JlftSft*— ^ 1 0 icte. y 

2 l^lT. A , 7T'J4A*58a$tlT^5. TOX 
-fyf 2 1H iteI>j#Sg#J/£leJSS 2 0*6O*>OTM 
1CMITM l&f£U M 5 ;f l J4A©t* 

ZiiiW*-* 1 0 kawsts. 
[0 0 2 9] ^1C, I3 2©:7D— h£#Bgb&*< 

TS^TSo EI2(i^iit>cffi4 ; iJ^Il]SS2 OOfflSlMlsS 

tttt>H£IEItt 2 0 HJpiEi^f^-Q e &Xtl2tl2>. 

[0030] Mi)jttas*u^iHi?a 2 0 «. > 6 



cr?i yes) &m±>-* mm-t> 

■y-i i*«k«ii«-fe>-t}-i 2) ^b. x>-^>i©jie 

ttffi (0fi{ltRe*i^aSisfTe) SBtOiitr 
(T^-y^S 2) . 

[0 0 3 1] «»V>T. teMKa&¥U&l§!l& 2 0 zS«-fe 
i&M (^>ffi^§Ml*>J;U:M2£tB;*j) T'**^*** 

[0032] *«twfcf4. i&mvimwziBin 2 0 a. a 

S«*»T e SrX>-^> 1 OR««»fcffl^-r*Bf JE»« 
TotJtttU iggff^Te (I>y>IS) jWfffcfi 

3) . 

[0033] fcU TeSTo 0f&*3*>. NO) tm 

V»ttffi) &©T\ telWc*g«j£[H]SS 2 0 «, ^>fi-^M 
2©*.*tB^LT ; E— ^v»x*U— ^ 2 ^-^tLT 
jgUlS-a- Uf->^S4) „ X^-y^S8 (^f-5) 

[0 0 34] Sfc, Te<To YES) t 

«t^«Vi«tt) fJ:©Tr, $SIftt*:§i*iJ^lHlgS2 0 tt, 

•t^JSift^— ^ 1 0©il^.*®ib$-&S Uf7^S 
5) . 

[0035] not*, t&mvimwz.<£i& l 2 o»a, s 

2 1 ^^ji^-frx^iii^-^ 1 o^giib. -e©«, 
0. oi&~o. 5«>©«iiaK*>«^M2*di*-r 

[0036] rafta, mM^— ffribuzum)^— $ 

1 0«. ®fflftB#lC^:#^5y v'i®fjS**8EnTA'>>x , J 
4AC»ffl*18lx*-»**SlC(aTa-&-5©T. d©£ 

[0 0 3 7] ifew^plc. 7U/->xm8it©8SnTt»-5 
mm (0. 0 1^0. 5&) ICfcfcoT. ^E-^v'x 
* U— ^ 2 ©^etb^"r 5 >^&jl5i$-&-5 d t IC «t D , 
A--y^Um©!1?£{£T£l».Ll:LT, ^E-^v'x^U- 

[0 0 3 8] iffiS. ^ffiijUtCDiaoft^— ^<^^ ->a«8K 

«. 0. ois>~o. 2tj>8ffi«ifl-rn«+»icia*-r 

IC, ; E-iS'>'x^U-i$'2©iei)]3lMn#RJ]«. 0. 0 1 

#~o. 5^©MEai*iiiH2^^n-&. 
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[0039] ii o it, j&whe— * 1 o^ife-^ 

T. telMftffi¥iJ£l°l% 2 0 «. SMEW? Re (x>>?> 
EHteft) £|g 1 ©f?r5£[nJi|£ftR 1 (X>v?>l©^^> 

1 ©J!Jf;i£lH]i!SftR 1 RfcSrjjtra^^SWjrr* Ur 
6) . 

[0 0 4 0] *>U Re^Rl Ot&^s YES) t 

^2 1 ZmWrLTtthW}*-* 1 0 «rf?lt£l*\ =E-^S> 
x^U— ^ 2 0*-IC«tSX>v>lCDffi»)Sr^-rS 
Ufy^S 7) „ 

[0 0 4 1 ] l&^T, ^M^tt¥iJ£lBlK 2 0 tt. [Hieft 
^Re^2 ©HfotlsJilfcftR 2 (7-f b'JUHEftKtlS 
T-5) iJttSEL, @em-^Re^2«)^|3llE»R2 

[0 0 4 2] fcU Re^R2 Crfcfc*.. YES) <t 
Wt$*int±\ X^XaHteft^TW HMslSSCIl, 
Tift»*^7LfcfflT, #i^ttM¥iJ^!H]S§2 0 tt. 

***7-r* Ufv^S 9) „ 
[0 0 4 3] ^E-iJ'v ! x^U-^2ti, X>:x 

[0 0 4 4] ttMttt&¥«£l3tt2 Ott. ffl 

SMTe (X *^3gSffiToJW± (Bg 

«) sr^-r^-s- (/h$viT->x h mi^tx>v*>#seij 

tf-5Jffit£®&) l=tt. ^-><I^M2CD*.$:|li^bT ; &- 
i^x^U-;? 2£jgI)jU fflflE«^Tea*Bf;£fflffiT 

J:WM2£tH2jl/Ti&i!) : E— *1 0*5«fc£*E-*S>x* 

[0 0 4 5] 4#iC. W.ffi. : E-i?j£.<Dt&m : £-2 1 0 

*v ZhWj^-f l o&iiPt-^vx^U-* 2©nf^F 
[0 0 4 6] ^fc, ; E-^i?x^U-^2*fg«LtX 

t, faffij&s!f>i^tc*3^Tfcx>^> i ic-y-r-s*-^^ 

x* U-* 2 W7v^ bft^&eMTS d 
[0 0 4 7] htctfiiX. : £-2*J3.*\'-i> 2<Dm§)) 



x * U— ^ 2 , -f >A*— ^ 3 A&«fc A y 'J 4 Afc £ 
[0 0 4 8] X>y>10fiJft*ftWlWHC*J^T. 

i&ift^— ^ i ocD^-^ffii^n^. o. o ifj>~o. 

n*©T, teWi't—? 1 0©jg»ja»C!>5 

[0049] i&mmz&^x. mmm^Re (x 
■Eitesfc) titst, asis^E— * i o*'M5nrt- 

[0 0 5 0] $61:, 0teffi^Re***2OBftSiate»: 
R2 (7-r H;nne«fc) Kil LTX >2>>&lMftffcfa*3S 

[0051] mm<Dmm 2 . ±tmm<Dmm 1 -c 

tt, ffiJBi6»^OX>S?>l@ltefteo1!«3eafllt« < !:bT, 
IS 1 *«t«JB 2 ©Bf^lHlteftR 1 *5J=^R 2 *f@B'JIC^ 

[0 0 5 2] fciAtf. 7-f H;H3«*C«S-r*0f^ 
(HlgtScR 2©^$|g^b. EJGIs-Sf-Re (X>i?>HIte 
ft) ^SlE!teftR2('iSbfcP#^T% t>WMli 
<fctfM2©ffl#£f?±3-fct-T ! b«kl/>. 

[0 0 5 3] 

z> : t—$>i;x.*u—5>mffl\Bi$&t. i&wm\zx>-s>iz 

5^*5 ct w^e- ^ x * u- ^ $ijp(Hisgtc mftmz * >m 

? <*: . x > v > <d iz ttfo l tz m&m * ^-r •& s 
>^><Dmm^m{z^-r^mm&&£k±^7rsTm 1 © 

iZ*>\5^Ztiil)lsT : £—j>i/3L*l'—?$: : £-j?£l, 
-CigH!/j£-e\ Sffiff ■^•*Wr^M0E*«!|S:^T^ 2 ©J&Sft 
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[0 0 5 4] d©^BJC7)If^2tC«i:n«, W# 

B£ Jt b tz=E- ? ~? x * U- * t§ «X > V ><DtthW]^S^ 

[0055] z.(D?twmmm3\z£.tu-£. 19* 

^2 Kfel^T, SSB#P B T^:0. 0 1^~0. 5*J>©fSB 
1*3 (c Wtfe b fc © tr, 7y->af«5l:J:5 mmmftoft 

[0 0 5 6] £©S^©lll#2B4K:«fctttf. If* 

^IsJS&te, fB2cDteIiW;?gst;:43^T, teilHE-^&J;^" 

-tz^rm-sizte, f^m^ v^\z%^-r^>m^w 

itS J; 5 fc bfc ©T , A -y y- 'J ^*^SS/hEEIC 

[0 0 5 7] c©»w©»*^5ic«tn«. §9* 



[0 0 5 8] C©56MCDW*^6lC«kn«. M& 

^lelgSte, SB 2 OJ6fttt«SK*V»T, JteWl^— ^*«trx 
t-^yx^U-^SgijLfcSl;, l3lEfi*&*x>5? 

&\z*r?z>&*>m^z&±2 j &2>£.?\zi,tz<DX'. a* 
[^ i ] z\<Dmw<Dmi&v>Mm 1 fcrnnswic^-ryD 

[0 2] Z\<DmW0>mM<DMW<l<Dmft$:7ii-r7U- 
[0 3] t£3fcCD^-^x*U-^ifcX>v>©& 

[^^•©SiBJ] 

1 X>v>>, 2 ^E— ^i?x^-U— ^, 3 A -f>A* 
— 4A rtyfU. 5A ^E— ^v*x^U— ^Sdffl 
lalS&, 6 10 &sUrE— 11 HI 

l5-fe>-it. 1 2 SSHr>-y\ 2 0 teSWcSlffl^le] 
8S, 2 1 mmx-iy^, Ml, M 2 :t>ft*§\ Qe 

SMMS^. Re EHE«^. Rl JB 1 OBfftiae 
SC, R2 IS 2 ©m^leieiS:, Te To 

m&ffis, si itmi&nfctz^T-vzf. S3 

B#©SS$:*lJ^-r^Xx-y7 P , S 4- = E — i'yi^l/ — ^ 
<T>fr*m)i?2>-Z'TV?, S5 #i»} ; E-:$'&<fc£PE- 
^^x^U— ^^rSeHj-r^X^-yy, S6 WiKDrftfe 

}s\m^sx±^m^-r^7.f-y^ S7 ^k^e-^**? 

it 3 -it** 5^:7*, S8 %2<DWr7£®fcWt.U±$:WZ. 
T£7.^y:/, S9 =±-$Vz-*\s— it* 
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